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(54) ROOM HEATER AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To remarkably increase a surface area of a 
heater, to improve a room heating efficiency and to 
reduce in size a room heater body which produces a high 
output by using a conductive honeycomblike ceramic 
molded form as a heating unit of the heater. 
CONSTITUTION: A ceramic heater 1 1 made of 
honeycomblike ceramics having conductivity, is 
assembled in a heater unit 1 0, and mounted in a body 1 . 
A blow-off port 4 is provided at the upper part of the 
body 1 , and a suction port 5 is provided at the lower 
part. A conductive honeycomblike ceramic molded form 
which is baked in a porous state, is used, and noble 
metal particles are catalyst-carried on the surface. The 
heater 1 1 is energized to generate heat, thereby heating 
the air around the heater. The heater 1 1 is formed in the 
honeycomblike state to increase its surface area 
thereby to enhance heat exchanging capacity with the 
air, and even if the heat generating temperature of the 
heater 1 1 is suppressed to 500* C or lower which is not 
red-heated, the temperature of the passed air becomes high. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dsMages caused by the use of this translation. 

1. TIiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heater characterized by using conductive honeycomb-like ceramic mold goods for 
said heater section in the heater which heats the interior of a room by blowing off fi'om up 
opening after heating the indoor air inhaled fi'om lower opening in the heater section. 
[Claim 2] The heater according to claim 1 characterized by carrying out catalyst support of the 
noble-metals system particle on the front face of said porosity mold goods while using said 
conductive honeycomb-like ceramic mold goods as porosity mold goods. 

[Claim 3] The heater characterized by preparing the fan who makes the air heated in said heater 
section discharge from lower opening compulsorily in the heater which heats the interior of a 
room by blowing off from up opening after heating the indoor air inhaled from lower opening in 
the heater section. 

[Claim 4] The lead terminal strapping approach characterized by adding high frequency 
oscillation, laying said lead terminal on said metal electrode, and pressurizing this lead terminal in 
case a lead terminal is connected to the conductive ceramic mold goods which have a metal 
electrode. 

[Claim 5] The manufacture approach of the ceramic mold goods characterized by irradiating 
microwave and drying, carrying out sequential continuation of the long picture-like drying furnace 
with a conveyance belt, and passing this after metal covering covers a part for the arris part of 
the direction of a long picture of rectangular parallelepiped ceramic honeycomb-like mold goods. 
[Claim 6] The manufacture approach of the ceramic mold goods characterized by irradiating 
microwave and drying, carrying out sequential continuation of the long picture-like drying furnace 
with a conveyance belt, and passing this after covering the peripheral face of rectangular 
parallelepiped ceramic honeycomb-like mold goods with water retention covering. 
[Claim 7] In the manufacturing installation of the shape of a long picture which irradiates 
microwave and is dried while carrying out sequential continuation with a conveyance belt and 
making honeycomb-like ceramic mold goods convey While preparing the 2nd hot blast outlet, a 
blast area, and the 1st hot blast outlet in order toward a core from an outlet near the outlet of 
said manufacturing installation Between said 1st hot blast outlets and blast areas and between 
the 2nd hot blast outlet and a blast area The 1st sealing board and the 2nd sealing board which 
can pass only said honeycomb-like ceramic mold goods are arranged. The manufacturing 
installation characterized by considering as the die length which applied spacing between the 
honeycomb-like ceramic mold goods by which continuation conveyance is carried out in spacing 
of said 1 st sealing board and said 2nd sealing board at the die length of said honeycomb-like 
ceramic mold goods. 



[Translation done.] 
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* NOTICES * 

JPO ind INPfT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCFaPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] These invention relates to the heater using the free convection of air, its 

manufacture approach, and a manufacturing installation. 

[0002] 

[Description of the Prior Art] Drawing 1 7 is structural drawing of the important section of the 
conventional natural convecton type heater. First, it energizes to an electric heater 102 and the 
heater section 1 01 is made to generate heat The air around the heater section 1 01 is heated by 
generation of heat of the heater section 101. By being heated, specific gravity becomes light, and 
air serves as warm air and starts indoors from a difFuser (up opening) 1 03. At this time, from the 
lower suction opening (lower opening) 104, indoor air flows and it is similariy heated in the heater 
section 101. The repeat of such a series of actuation is performing indoor heating. The air which 
furthermore attached the fan upward and was heated is made to blow off with vigor quicker 
[ than a difFuser ] and sufficient, and there are some which heat the interior of a room quickly. 
[0003] Quartz glass, a nichrome wire, etc. are used for the heater section, and, recently, 
conductive ceramics, such as the shape of tabular or a rod, are also used. 
[0004] For example, generally a ceramic heater forms a metal electrode in the ceramic mold 
goods which have conductivity, uses and solders a lead terminal to the electrode, and 
manufactures wax material to it Silver, nickel, aluminum, etc. are usually used and, in the case of 
silver or nickel, in the case of silver solder and aluminum, it joins as a material for electrode 
using wax material, such as an aluminum-Si system and an aluminum-Mg system. 
[0005] Ceramic mold goods are widely used for exhaust gas prevention of not only the above 
ceramic heaters but an automobile. Although there is the so-called outside heat desiccation, 
such as air drying, a forced drying, and far infrared radiation desiccation, in order to dry such 
ceramic mold goods, the difference of drying shrinkage occurs greatly between the periphery 
section and the interior, and a crack and a crack produce these on the surface of mold goods. 
Therefore, generally the microwave desiccation (inner heat desiccation) which can reduce the 
differential shrinkage of the periphery section and the interior is adopted. That is, it is the 
approach of irradiating microwave within a continuous stove at ceramic mold goods, making a 
ceramic absorb the energy of microwave, and drying. 

[0006] in order [ moreover, ] to ease the strength and electric-wave nonuniformity of microwave 
by the location in a continuation microwave drying furnace so that homogeneity desiccation may 
be performed in case microwave is irradiated — stirring — public funds — it is adjusting 
changing mechanically the direction of radiation of microwave to which the ceramic mold goods 
using a group wing are moved in a furnace etc. In addition, in a furnace, circulate hot blast and 
promote the heat dissipation effectiveness of the front face of ceramic mold goods, and the 
interior. Form humidification equipment in a furnace, adjust the progress condition of surface 
desiccation, and prevent a surface crack. Decompressing a microwave output in the furnace 
controlled by the inverter, microwave is irradiated and it is carried out combining various devices 
according to the appearance and construction material of ceramic mold goods, such as 
promoting desiccation at low temperature, and the steamy clearance discharged, a throughput. 
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etc. 

[0007] And the general mass production process of honeycomb-like ceramic mold goods cuts 
the honeycomb-like ceramic mold goods extruded continuously first to constant **, and stocks 
the cut honeycomb-like ceramic mold goods in a humidification room. It conveys at a reduced 
pressure furnace for every batch of the, and if the stock becomes a quantum, at a reduced 
pressure furnace, it will decompress gradually and stoving will be performed with microwave, and 
a pressure will be returned to ordinary pressure and it will end. 
[0008] 

[Problem(s) to be Solved by the Invention] Although quartz glass, the nichrome wire, the 
conductive ceramic, etc. are used for the heater section in the heater using the above free 
convections, there are many rod-like things and these heater sections have the small surface 
area of a heater. Therefore, heat exchange capacity with air is small, and heating capacity is low. 
and in order to acquire high heating capacity, the exoergic temperature of the heater section 
was set up highly, for example, it is set as about about 700-800 degrees C in the state of red 
heat. Furthermore the heater section is lengthened and making installation surface area increase 
etc. is carrying out the fin. 

[0009] However, when the safety device at the time of abnormalities became important, cost 
became high, when the exoergic temperature of a heater was high as mentioned above, and the 
heater section was enlarged for a long time, the body became large and there was a trouble of 
moving against miniaturization of a product. 

[0010] moreover, although air be heated in the heater section of a heater, this air contained gas, 
such as a carbon monoxide (CO), ammonia (NHS), and aceto ARUDEHITO (CHS CHO), and since 
these gas be also heated and it be discharged as warm air from up opening as it is at the time of 
heating of air, there be also a fault that a bad smell peculiar to the interior of a room heat will be 
full. 

[00 11] And in order to heat only by the draft effectiveness, long duration is taken [ after 
switching on a power source ] for the interior of a room to get warm to the heater using a free 
convection. Furthermore, even if the interior of a room reaches target temperature, in order to 
make warm air start upward, there was a problem that a step never got warm. 
[0012] There are the following troubles by the manufacture approach of a heater. 
[0013] When making connection of a lead terminal with conductive ceramic mold goods to 
soldering, flux is used in order to remove the oxide film of the fi'ont face of a metal electrode and 
a lead terminal. A metal electrode or a lead terminal corrodes and flux has the problem of waking 
up defective continuity, unless it does not melt an oxide film chemically and it is thoroughly 
removed after soldering. 

[0014] Moreover, although there is vacuum soldering as the soldering approach of not using flux, 
since the special furnace which can bear the long process of vacuum suction, heating, and 
cooling with **** at a high vacuum is required, an initial cost will become high as a result. 
[0015] Although various devices are made as mentioned above in desiccation of ceramic mold 
goods in order to perform homogeneity desiccation, since the absorption effect of microwave is 
so large that the dielectric loss multiplier of a dry matter-ed is generally large and the dielectric 
loss multiplier is large at ceramic mold goods, for example, the thing which consists of SiC 
(silicon carbide), it is difficult for the difference of absorption of microwave to become large in 
the periphery section and the interior, and to dry homogeneity. 

[001 6] Even If especially an appearance irradiates microwave in the honeycomb-like ceramic 
mold goods of a rectangular parallelepiped at homogeneity, microwave is intensively absorbed by 
the periphery section. Drawing 1 8 (A) and (B) are drawings of the dryness of the honeycomb-like 
ceramic mold goods of a rectangular parallelepiped. When the periphery section 112 will be in 
suitable dryness like drawing 18 (A), the interior 1 1 1 is still the shape of an insert in non-dryness 
by steamy generating, or when the interior 1 1 1 will be in suitable dryness like drawing 1 8 (B), the 
periphery section 1 12 is already fault desiccation (binder out). Therefore, there is a problem of 
how intensive absorption of microwave is eased and how the steam which occurs inside is made 
to discharge. 

[0017] Furthermore, although it becomes a batch production for every throughput in a mass 
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production process, while processing the previous batch, the following processing object is 
stocked in the humidification room. In the goods first stocked at that time, and the goods 
stocked by the last, water content changes a little with differences of time amount, and it 
becomes the instability of quality eventually, and becomes a problem. 

[001 8] As a dryer, by the above approach, a big facility called a stock room with humidification 
equipment, the decompression chamber of the area of it and equivalent extent, and a microwave 
heating device is needed, and it has been a problem also in respect of plant-and-equipment 
investment. 

[0019] Then, the thing for which the object of invention concerning this application does not 
enlarge the heater section, without making exoergic temperature of the heater section of a 
heater high, but the high heater of safety and heat exchange capacity is offered by the compact 
and low cost, Raising the rate of clarification of warm air and offering the large heater of the 
deordorization effectiveness and the after [ powering on ] ****** effectiveness go up, and the 
high heater of the heating effectiveness underfoot is offered. An expensive vacuum furnace, flux, 
etc. are not used on the occasion of manufacture of the heater section of a heater. The 
manufacture approach which connects a lead terminal to the electrode of a ceramic base 
material in an instant is offered [ easy and ], It is in offering the manufacture approach which can 
dry the periphery section and the interior of mold goods to homogeneity more by microwave 
exposure, and the manufacturing Installation which does not need an expensive large facility on 
the occasion of desiccation of the honeycomb-like ceramic mold goods furthermore used for the 
heater section. 
[0020] 

[Means for Solving the Problem] In the 1st invention concerning this application, after heating 
the Indoor air Inhaled from lower opening In the heater section. In the heater which heats the 
Interior of a room, It Is characterized by using conductive honeycomb-like ceramic mold goods 
for said heater section by blowing off from up opening. 

[0021] In the 2nd invention concerning this application, while using said conductive honeycomb- 
like ceramic mold goods as porosity moid goods. It Is characterized by carrying out catalyst 
support of the noble-metals system particle on the front face of said porosity mold goods. 
[0022] In the 3rd invention concerning this application, after heating the Indoor air Inhaled from 
lower opening in the heater section, in the heater which heats the interior of a room, It is 
characterized by preparing the fan who makes the air heated in said heater section discharge 
from lower opening compulsorily by blowing off from up opening. 

[0023] In the 4th invention concerning this application, it is characterized by adding high 
frequency oscillation in the manufacture approach which connects a lead terminal to the 
conductive ceramic mold goods which have the metal electrode applied to said heater, 
pressurizing the lead terminal laid on said metal electrode. 

[0024] In the 5th invention concerning this application, In case said microwave is irradiated In the 
manufticture approach which Irradiates microwave and is dried, carrying out sequential 
continuation of the long picture-like drying furnace with a conveyance belt, and passing 
rectangular parallelepiped ceramic honeycomb-like mold goods, it is characterized by covering a 
part for the arris part of the direction of a long picture of said rectangular parallelepiped ceramic 
mold goods with metal covering. 

[0025] In the 6th invention concerning this application, in case said microwave is irradiated in the 
manufacture approach which irradiates microwave and is dried, carrying out sequential 
continuation of the long picture-like drying furnace with a conveyance belt, and passing 
rectangular parallelepiped ceramic honeycomb-like mold goods, it is characterized by covering 
the peripheral face of said rectangular parallelepiped ceramic mold goods with water retention 
covering. 

[0026] In the manufacturing installation which irradiates microwave and is dried while carrying 
out sequential continuation of the long picture-like drying furnace with a conveyance belt and 
passing honeycomb-like ceramic mold goods in the 7th invention concerning this application 
While preparing the 2nd hot blast outlet, a blast area, and the 1st hot blast outlet in order toward 
a core from an outlet near the outlet of said manufacturing installation Between said 1 st hot 
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blast outlets and blast areas and between the 2nd hot blast outlet and a blast area The 1st 
sealing board and the 2nd sealing board which can pass only said honeycomb-like ceramic mold 
goods are arranged. It is characterized by considering as the die length which applied spacing 
between the honeycomb-like ceramic mold goods by which continuation conveyance Is can'ied 
out in spacing of said 1st sealing board and said 2nd sealing board at the die length of said 
honeycomb-like ceramic mold goods. 
[0027] 

[Function] Conductive honeycomb-like ceramic mold goods were used for the heater section in 
the heater of the 1st invention concerning this application. A ceramic has conductivity and can 
process the configuration of arbitration. By fabricating in the shape of a honeycomb, the inner 
surface of the eel which consists of a longitudinal rib and a transverse rib increases, the surface 
area of the heater section becomes very large, and heat exchange capacity becomes large. 
[0028] Said conductive honeycomb-like ceramic mold goods are formed in porosity at the time 
of baking, and the front face used as that porosity concerning this application is made to carry 
out catalyst support of the noble-metals system particle in the heater of the 2nd invention 
(since porosity ceramic mold goods are honeycombs-like, the front face which increased as 
mentioned above can be made to carry out catalyst support of them). The noble-metals system 
particle catalyst support is carried out [ the particle ] by generation of heat of a heater is 
activated, the air which flows from lower opening contacts the noble-metals system particle 
heated when passing the heater section, direct oxidation deordorization is carried out by the 
noble-metals system particle, and an odor serves as warm air near no odor. 
[0029] Since the warm air which was able to be warmed by having prepared the fan concerning 
this application who sends a wind downward near the heater section is made to blow off more 
compulsorily than lower opening, while the interior of a room is heated also from the bottom and 
a step gets warm at the heater of the 3rd invention, skillful **** crack heating effectiveness also 
goes up circulation of indoor air. 

[0030] A lead terminal is laid in the front face of said electrode of the ceramic heater which 
consists of the conductive ceramic mold goods concerning this application which have a metal 
electrode by the manufacture approach of the 4th invention, high frequency oscillation is added, 
pressurizing that lead terminal, and the lead terminal was connected to the metal electrode. 
Therefore, while a pressure and high frequency oscillation are supplied to the contact surface of 
a lead terminal and an electrode and the oxide film of both front faces is removed, metallurgy- 
junction is performed by frictional heat and a lead terminal is connected to an electrode. 
[0031] By part for the covered arris part, microwave Is reflected by having covered a part for 
the arris part of the direction of a long picture of the rectangular parallelepiped ceramic mold 
goods with which microwave Is irradiated while being conveyed in a continuation microwave 
drying furnace by the manufecture approach of the 5th invention concerning this application with 
metal covering. Therefore, even if it is ceramic mold goods with a big dielectric loss multiplier, 
the intensive exposure of the microwave for the covered arris part is eased, and ceramic mold 
goods are dried by homogeneity. 

[0032] The rectangular parallelepiped ceramic mold goods concerning this application with which 
microwave is irradiated while being conveyed in a continuation microwave drying furnace by the 
manufacture approach of the 6th invention are not generated neither in a crack nor a crack by 
fault desiccation to a peripheral face, even when desiccation advances until the steam which 
comes out from the interior during desiccation will be held with this water-retention covering, 
and will be in the condition of supersaturation and the interior of ceramic mold goods will be in 
suitable dryness with water-retention covering for a wrap reason. 

[0033] In the manufacturing installation of the 7th invention concerning this application, near the 
outlet, the 2nd hot blast outlet, the blast area, and the 1st hot blast outlet were prepared in 
order toward the core, and the 1 st sealing board and the 2nd sealing board were arranged from 
the outlet between the 1 st hot blast outlet and a blast area and between the 2nd hot blast outiet 
and the blast area. Therefore, between the 1st sealing board and the 2nd sealing boards serves 
as a chamber (exhaust air room) which discharges the steam generated from the interior of a 
honeycomb-like ceramic. By having considered as the die length which furthermore applied 
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spacing between the honeycomb-like ceramic mold goods by which continuation conveyance is 
carried out in spacing of the 1 st sealing board and the 2nd sealing board at the die length of said 
honeycomb-like ceramic mold goods In case honeycomb-like ceramic mold goods pass a sealing 
board, an exhaust air room serves as negative pressure, while the hot blast established out of 
both the sealing board dries the interior of honeycomb-like ceramic mold goods from the 1st hot 
blast outlet and the 2nd hot blast outlet, it passes, and it flows out from the exhaust air room. 
[0034] 

[Example] Drawing 1 is the schematic diagram of the important section of the heater which is 
the example of the 1 st and invention of the 2nd of this application. The ceramic heater 1 1 which 
consists of a ceramic which has honeycomb-like conductivity is incorporated into the heater 
section 10, and is attached in the body 1. A difFuser (up opening of this example) 4 absorbs in 
the lower part, and opening (lower opening of this example) 5 is formed in the upper part of a 
body 1. 

[0035] Drawing 2 is the schematic diagram of the ceramic heater applied to this heater. The 
electrode 12 and the electrode plate 13 are attached in the upper and lower sides of the 
honeycomb-like ceramic mold goods 17. Outside ** is 15mm in 140mmx40mm depth. 
[0036] Drawing 3 is drawing of the honeycomb structure of these honeycomb mold goods. It 
consists of eels 16 which combined the longitudinal rib 14 with a thickness of 0.5mm and the 
transverse rib 15, and the dimension of a eel is 1.5mmx1.5mm and the surface area of a heater 
increases substantially. 

[0037] Drawing 4 is drawing showing the condition of maintenance of this ceramic heater. Inside 
the heater section, from both sides, a heater 11 is inserted, is held by insulating porcelin 19. and 
is in the condition of it having been fixed to the support angle type 18, and hawng floated in 
space, by it Connection of the electrode plate 13 attached in the electrode 12 is carried out to 
lead wire 20 from the hole which insulating porcelin 19 does not illustrate. 
[0038] With the above configurations, catalyst support processing of the noble-metals system 
particle is carried out on the front face using what was calcinated to porosity as conductive 
honeycomb-like ceramic mold goods. The method of obtaining a porous conductive ceramic is 
shown in Japanese Patent Application No. No. 252950 [ two to ]. At this example, it is a platinum 
system particle 1000cm of **>Mc** outside a heater as a catalyst 3 It receives and 0.75g is made 
to support. 

[0039] A ceramic heater 1 1 generates heat by energizing, and the air around a ceramic heater 1 1 
is heated. If heated, specific gravity becomes light and air starts in the upper part, will serve as 
warm air and will start indoors from the diffuser 4 of the body 1 upper part At this time, from 
the absorption opening 5, indoor air flows and the ceramic heater 11 of the heater section 10 is 
passed. A ceramic heater 1 1 is a honeycomb-like, surface area increases, heat exchange 
capacity with air becomes high, and even if it presses down the exoergic temperature of a 
ceramic heater 1 1 at 500 degrees C or less not burning, the temperature of the passed air 
becomes an elevated temperature. 

[0040] Such a phenomenon is repeated inside a body 1, more indoor air than early is circulated, 
and indoor heating is performed. Moreover, it blows, since the temperature of the warm air which 
comes out is high, the side face of the diffuser 4 and body 1 upper part is heated, and much 
more draft effectiveness makes it promote. 

[0041] In measurement by this example, at the time of ordinary temperature (RT=20 degree C), 
the ceramic heater of 6 ohms of resistance was connected to the three-piece serial, it included 
in the device in the 18-ohm condition, AC100V were energized, and output 1200W were 
obtained. The skin temperature of a heater was temperature far from red heat at 300-350 
degrees C. As for blowdown warm air temperature, about 80 degrees C (RT=1 8 degree C) were 
obtained from the heater top face in the location of 350mm. 

[0042] Drawing 5 is the resistance-temperature profile of the ceramic heater of this example. A 
continuous line expresses the heater of a PTC property and the broken line expresses the 
heater of a NTC property. Since it will not generate heat by the Curie point more than constant 
temperature if it is the heater of a PTC property, it stabilizes and is safe. Moreover, what is 
necessary is just to design it so that heat dissipation balance may be maintained in this 
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temperature region since tiie range of tine indoor temperature for which the heater of this 
example is used is about 5-25 degrees C even if it is the heater of a NTC property. 
[0043] When abnormalities — the absorption opening 5 is closed temporarily — arise, since a 
current increases by the temperature rise of a heater, at the heater of a NTC property, a power 
source is shut off by fusing of a current fuse etc. 

[0044] Drawing 6 Is output-characteristics drawing of this ceramic heater. A continuous line 
expresses the heater of a PTC property and the broken line expresses the heater of a NTC 
property. Since the rush current of a power up does not occur at the heater of a NTC property, 
the activity of a current fuse etc. is possible. 

[0045] Moreover, since conductive honeycomb-like ceramic mold goods were calcinated to 
porosity and the platinum system particle was made to support with this example as a noble- 
metals system particle, a catalyst is activated by generation of heat of a ceramic heater 11. In 
case a ceramic heater 1 1 is passed, the heated platinum system particle is contacted, direct 
oxidation deordorization is carried out [ odor ]. and in the condition near no odor, the air which 
flows from the suction opening 5 serves as warm air from a diffuser 4, and is left. 
[0046] Drawing 7 is drawing showing the deodorant ability at the time of the ordinary 
temperature of the ceramic heater of the heater of this example. The rate of clarification of CO 
[ as opposed to heater temperature in a continuous line ], the rate of clarification of the 
ammonia (NHS) to two-dot chain line heater temperature, and the broken line express the rate of 
clarification of aceto ARUDEHITO (CH3 CHO) to heater temperature. All of SV value are the 
conditions of 180000/Hr. The deordorization effectiveness of a honeycomb-like ceramic heater 
was large, and when setting temperature as 300-350 degrees C, it became clear that any gas 
could be purified, so that these rates of clarification might show. 

[0047] Drawing 8 is the side-face schematic diagram of the heater concerning this application 
which is the example of the 3rd invention. In this example, the honeycomb-like ceramic heater 
was used as a heater. 

[0048] The fan 42 is attached in the bottom of the heater section 41 Inside a body 40. Moreover, 
the pumping opening 43 is formed in the front lower part of a body 40. A fan 42 rotates in the 
direction of arrow-head a so that the air warmed by the heater section 41 may be sent to the 
lower pumping opening 43. 

[0049] if a power source is switched on when indoor temperature is low — energization, 
simultaneously the fan 42 of the heater section 41 — the start [ of the surroundings ]. and 
pumping opening 43 — a step — the direction of an arrow head c — warm air — the cold air of 
the interior of a room from the blowdown and the diffuser which is not illustrated — flowing — 
the direction of an arrow head b to a heater — passing — usually — **** — the interior of a 
room is circulated towards reverse. If a room temperature goes up, a fan 42 will be stopped, and 
if warm air comes out, heating indoor by the free convection is performed and a room 
temperature falls from the diffuser which is not illustrated, it is the device which a fan 42 rotates 
again. This the actuation of a series of is controlled by the room thermostat which is not 
illustrated. 

[0050] In addition, it is not restricted to this example, such as making into the upper part of the 
heater section etc. the location of compulsive operation which blows off warm air from a step to 
arbitration, and a fan, and the heater section is not restricted to a ceramic heater, either. 
[0051] Next, the example of the manufacture approach which is the 4th invention concerning this 
application is explained. 

[0052] Drawing 9 is the appearance perspective view of the ceramic heater to which the lead 
terminal was joined by this manufacture approach. Ceramic heaters 1 are the honeycomb-like 
ceramic mold goods 1 7 (the same thing as drawing 2 ) of a conductive ceramic (this example 
SIC), and adhesion formation of the metal electrode 30 is carried out in the vertical side. The 
adhesion formation approach of a metal electrode 30 is carrying out adhesion formation by 
thermal spraying in this example, although there are baking of thermal spraying and conductive 
paste, vacuum evaporationo, CVD, plating, etc. variously. Aluminum cheap as construction 
material of a metal electrode 30 is used. The lead terminal 31 was joined by the manufacture 
approach of this example, and the indentation 32 remains in a part for a joint. 
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[0053] Drawing 10 is drawing explaining the manufacture approach of this example. High 
frequency oscillation and the equipment for pressurizing use the ultrasonic welding machine 
generally marketed. The electrical energy of the RF generated with the high frequency generator 
50 is transformed into mechanical energy by vibrator 51, and is transmitted to the chip 53 which 
became high frequency oscillation and was connected at horn 52 head. The notch 54 is formed In 
the front face of a chip 53 in order to prevent slipping with welding material. An air cylinder 55 
pulls a trembler 51 caudad, and it is constituted so that a chip 53 may pressurize a joint High 
frequency oscillation acts horizontally, for example, is set as 20-40kHz. The ceramic heater 1 is 
being fixed with the fixture 57 firmly installed in the stable base 56 by bolting etc. so that an 
oscillation may be inhibited. 

[0054] Drawing 1 1 (A) and (B) are the expanded sectional views of the chip circumference of the 
equipment used by this manufacture approach. This drawing (A) expresses the condition before 
junction, and this drawing (B) shows the condition after junction. 

[0055] The lead terminal 31 laid on the metal electrode 30 is in a carrier beam condition about 
static compression from the upper chip 53 like drawing 1 1 (A) before juncf on. If high frequency 
oscillation is supplied to a chip 53 by the high frequency generator 50 here, a chip 53 will vibrate 
horizontally like the drawing Nakaya mark. A lead terminal 31 vibrates with the same frequency 
and same amplitude as a chip 53, without producing slipping between a chip 53 and a lead 
terminal 31, since application of pressure Is received from a chip 53 and there is a notch 54. On 
the other hand, since the ceramic heater 1 is being fixed to the base 56, a metal electrode 30 
does not vibrate. Therefore, it will rub with speed with a metal electrode 30 and a lead terminal 
31 intense [ a contact surface comrade ]. Consequently, since it is helped by heating by 
frictional heat at the same time the oxide and impurity of the contact surface are removed, 
welding is performed like drawing 1 1 (B) in about 1 second, and a lead terminal 31 is joined to a 
metal electrode 30. The above spot-welding is performed to one point or a multipoint 
[0056] Drawing 12 is the test result of the junction condition by the difference in the thickness 
of a metal electrode. This result shows that good junction was not able to carry out If thickness 
is not 100 microns or more. 

[0057] Since it is pressurized while the oxide of the front face of a metal electrode is removed 
as mentioned above, after junction is because thickness decreases. Since this becomes large 
with the amount of mechanical energies of a RF, it Is [ a metal electrode ] desirable to carry out 
adhesion formation more thickly. Therefore, thermal spraying which can form the thickest film as 
the adhesion approach of a metal electrode is suitable. 

[0058] This manufacture approach is not restricted to the ceramic heater which consists of 
honeycomb-like ceramic mold goods, and can be applied also to a plane ceramic heater. If a bow 
is furthermore given in the shape of [ of a chip ] surface type, it is applicable also to the heater 
of the shape of the shape of a pipe, and a rod, 

[0059] Drawing 13 is the outline block diagram of the manufacturing installation (continuation 
microwave drying furnace) which is applied to the manufacture approach which is the example of 
the 5th and the 6th invention concerning this application and which is the example of the 7th 
invention. 

[0060] The continuation microwave drying furnace 60 consists of blowdown of the steam 
generated from the heating zone 61 which irradiates the microwave of the part except the trailer 
(near an outlet), and the interior of the rectangular parallelepiped ceramic mold goods 6 of a 
trailer, and a desiccation zone 62 which performs desiccation. The steam which the inside of the 
continuation microwave drying furnace 60 was continuously conveyed one by one by conveyor 
78, and it was heated in the heating zone 61, and was generated inside the rectangular 
parallelepiped ceramic mold goods 6 in the desiccation zone 62 is discharged, and the 
rectangular parallelepiped ceramic mold goods 6 are dried. The below-mentioned 1st hot blast 
outlet 63, the 2nd hot blast outlet 64, a blast area 65, the 1 st sealing board 66, and the 2nd 
sealing board 67 are formed in the desiccation zone 62, and the exhaust air room 68 is 
constituted. 

[0061] Drawing 1 5 is an installation explanatory view to the rectangular parallelepiped ceramic 
mold goods of the 5th concerning this application, metal covering used for the manufacture 
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approach which is the example of the 6th invention, and water retention covering, and drawing 16 
is this completion drawing of wearing. 

[0062] The rectangular parallelepiped ceramic mold goods 6 which should be dried use that 
which it consists of SiC with a large dielectric loss multiplier (silicon carbide), and tiie interior 
consists honeycomb-like of in the rectangular parallelepiped. The metal coverings 71 and 72 
cover a part for the arris part of the direction of a long picture of nothing and the rectangular 
parallelepiped ceramic moid goods 6 for a left Uichi pair in the character type configuration of 
KO connected up and down, and can adjust breadth of an installation location automatically 
according to the breadth and dryness of mold goods. 

[0063] The water retention coverings 73, 74, 75, and 76 are set to the top face of rectangular 
parallelepiped ceramic mold goods, left and right laterals (it incorporates in metal covering), and 
the underside (it is used as **** of a conveyor networl<) of a conveyor 78. The effective length 
makes construction material same extent as the die length of metal covering using the resin of 
the Teflon system which cannot penetrate and heat microwave easily. 

[0064] Moreover, two or more holes 77 of magnitude moderate as a device of a Teflon side are 
formed. Although the steam generated within the honeycomb by microwave exposure brings 
about the water retention effectiveness on the resin front face of a Teflon system, since it 
becomes waterdrop about the steam exceeding the effectiveness and may have an adverse 
effect on a dry matter-ed. it is for making an excessive steam remove from said hole 77. 
[0065] When drying the rectangular parallelepiped ceramic mold goods 6, it sets on the conveyor 
78 in the enclosure of the metal coverings 71 and 72 beforehand incorporated in the 
continuation microwave drying furnace 60, and the water retention coverings 73-76, and a 
microwave exposure is performed continuously. Since a part for the arris part of the rectangular 
parallelepiped ceramic mold goods 6 conveyed is covered with the metal coverings 71 and 72, 
the microwave irradiated by the amount of arris part is reflected, and an intensive exposure is 
eased. 

[0066] Moreover, since the peripheral face of the rectangular parallelepiped ceramic mold goods 
6 is covered with the water retention coverings 73-76, the steam generated from the interior of 
mold goods at the time of an exposure is held on the front feoe of this water retention covering. 
And an excessive steam is made to discharge from a hole, maintaining the saturation state of the 
steam of the front face of rectangular parallelepiped ceramic mold goods. 
[0067] Drawing 14 is the schematic diagram of the. important section of the manufacturing 
installation (continuation microwave drying furnace) which is the example of the 7th invention. 
[0068] This equipment is for extracting the steam which piled up in the interior of rectangular 
parallelepiped ceramic honeycomb-like mold goods. The rectangular parallelepiped ceramic mold 
goods 6 drawing passed through the heating zone 61 of the continuation microwave drying 
furnace 60, and the steam is [ mold goods ] full of the interior are in the condition currently 
conveyed in the direction of an arrow head (outlet of equipment) in the desiccation zone 62. The 
1st hot blast outlet 63, the 1st sealing board 66. a blast area 65, the 2nd sealing board 67. and 
the 2nd hot blast outlet 64 are formed in the trailer of the continuation microwave drying furnace 
60 from a main twist, and the exhaust air room 68 is formed between the 1st sealing board 66 
and the 2nd sealing board 67. The 1st sealing board 66 and the 2nd sealing board 67 are formed 
so that only rectangular parallelepiped ceramic mold goods can be passed, and spacing of both 
the sealing board is made into the distance from the head of the rectangular parallelepiped 
ceramic mold goods conveyed continuously to the head of the following rectangular 
parallelepiped ceramic mold goods. Therefore, in case rectangular parallelepiped ceramic mold 
goods pass this sealing board, from the exhaust air room 68 serving as negative pressure, it 
passes, while the hot blast of ** prepared in the outside of a sealing board dries the interior of 
rectangular parallelepiped ceramic mold goods, and flows out of the blast area 65 of the exhaust 
air room 68. 

[0069] Thus, while discharging compulsorily the steam which piled up in the interior of 
rectangular parallelepiped ceramic mold goods, the interior can be dried by hot blast 
[0070] 

[Effect of the Invention] As mentioned above, while according to the 1st invention concerning 
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this application the surface area of a heater increased substantially and aiming at improvement 
in heating capacity by having used conductive honeycomb-like ceramic mold goods for the 
heater section of a heater, though it was high power when reduction of the cost by simplification 
and a heater were made as for an insurance device to a compact since the temperature of a 
heater was designed in the low condition, the miniaturization of the body of a heater was able to 
be attained. According to the 2nd invention, by forming in porosity the honeycomb-like ceramic 
mold goods which constitute a heater, the front face which increased could be made to have 
been able to support the noble-metals system particle of a large quantity, and the deordorization 
function was able to be obtained. According to the 3rd invention, by having prepared the fan for 
making warm air blow off from lower opening compulsorily in the interior of a heater, immediate 
effect heating and step heating of a heater could be realized, and improvement in heating 
capacity was able to be aimed at. In order to join a lead terminal to a ceramic heater, while 
according to the 4th invention not using an expensive facility like a vacuum furnace but being 
able to join in easy and an instant in the manufacture approach of a heater, reduction of an initial 
cost could be aimed at and it became very advantageous to mass production. Moreover, since a 
metal electrode and a lead terminal are combined chemically, also in a prolonged activity, 
resistance degradation of a joint can offer a nil quality ceramic heater. In the 5th, 6th, and 7th 
invention. In the manufacture approach of a heater, while desiccation by the microwave exposure 
of the rectangular parallelepiped ceramic mold goods whose interior is honeycomb structure 
reflects microwave with metal covering and enabled it to irradiate microwave at the whole at 
homogeneity, the crack and crack initiation by fault desiccation of a rectangular parallelepiped 
ceramic mold-goods peripheral face were able to be prevented by covering rectangular 
parallelepiped ceramic mold goods with water retention covering. Furthermore, the rectangular 
parallelepiped ceramic mold goods of the shape of a superior honeycomb were able to be offered, 
without could also prevent an Internal crack and crack initiation and carrying out large-scale 
plant-and-equipment Investment by the manu^cturing installation which extracts the steam 
which is piling up in the interior of ceramic mold goods by hot blast. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] h is the schematic diagram of the important section of the heater which is the 

example of invention of the 1st of this application, and the 2nd invention. 

[Drawing 2] It is the schematic diagram oir the ceramic heater applied to this heater. 

[Drawing 3] It is drawing of the honeycomb structure of the honeycomb-like ceramic mold goods 

applied to the ceramic heater of this heater. 

[Drawing 4] It is drawing showing the condition of maintenance of the ceramic heater of this 
heater. 

[Drawing 5] It is the resistance-temperature profile of the ceramic heater of this heater. 
[Drawing 6] It is output-characteristics drawing of the ceramic heater of this heater. 
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[Drawing 7] It is drawing showing the deordorization capacity of this heater. 

[Drawing 8] It is the side-face schematic diagram of the heater concerning this application which 

is the example of the 3rd invention. 

[Drawing 9] It is the appearance perspective view of the ceramic heater to which the lead 
terminal was joined by the manufacture approach concerning this application which is the 
example of the 4th invention. 

[Drawing 1 03 It is drawing explaining this manufacture approach. 

[Drawing 11] It is the expanded sectional view of the chip circumference of the equipment used 
by this manufacture approach. This drawing (A) is drawing showing the condition before junction, 
and this drawing (B) is drawing showing the condition after junction. 

[Drawing 1 2] It is drawing showing the test result of the junction condition by the difference in 
the thickness of a metal electrode. 

[Drawing 1 3] It is the outline block diagram of the manufacturing installation (continuation 
microwave drying furnace) which is applied to the manufacture approach which is the example of 
the 5th and the 6th invention concerning this application and which is the example of the 7th 
invention. 

[Drawing 1 4] It is the schematic diagram of the important section of the manufacturing 
installation (continuation microwave drying furnace) concerning this application which is the 
example of the 7th invention. 

[Drawing 15] It is an installation explanatory view to rectangular parallelepiped ceramic mold 

goods about the 5th concerning this application, metal covering used for the manufacture 

approach which is the example of the 6th invention, and water retenti'on covering. 

[Drawing 16] It is the completion drawing of wearing to the rectangular parallelepiped ceramic 

mold goods of this metal covering and this water retention covering. 

[Drawing 17] It is structural drawing of the important section of the conventional natural 

convecton type heater. 

[Drawing 18] It is drawing of the dryness of the honeycomb-like ceramic mold goods of the 
rectangular parallelepiped by the conventional manufacture approach. 
[Description of Notations] 

4- diffuser (up opening) 

5- absorption opening (lower opening) 

6- rectangular parallelepiped ceramic mold goods 
1 and 11 -ceramic heater 

1 2, 30-metal electrode 

13, 31 -lead terminal 

1 7-honeycomb-like ceramic mold goods 
43-pumping opening (lower opening) 
42-fan 

60-continuation microwave drying furnace 

The 63-1 st hot blast outiet 

The 64-2nd hot blast outiet 

65-blast area 

The 66-1 st sealing board 

The 67-2nd sealing board 

68-exhaust air room 

71 and 71-metal covering 

73, 74, 75. 76-water retention covering 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the.dravwngs, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 18 ] 
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*frs3i<^(c. friai[:^<*-fe^5 •:;i7fisgfJn°B©^i-^4 

[0 02 6] C©lfiWC^«.m7©f6BJ-CB. 20 

«-r-2.$ij&J^ffiCcfei^r. B?ie«lSilB©(±iP£^(cW 

m»5>;tiiP%KW*<i:i*>{c. luiB®li!!iJil!>;fflPi 
SfaPi©IBI*jJ:0t||2!»)ili!)cfflPiSfEP©IB|{C. «r 

tB^^^* Att-fe^ 5 ^'fi^J^'^,©*ajipIj^e^c^ i «w 

KiB5fBif2?SRl!j<-Ki©IBI|iB4. HUia^^:^*A^^;■^2 
[0027] 

7 5 •yi7is3>att4Wbffi:t©ff^wcjox-c#s. 
^)\^0^^mmm b t - $si5©^iiMi*sffia)T:*c* 

[0 0 2 8 ] C©taK{C^.SII2©^BJ©^M«fB. 40 

imtms-fii, (^^?L«H2 7 5 i.i'fi!cJgftK^>-*At^ 
rabSfcJt). ±j£©<J:5«:ijMcLfc«li(c)l!l!«Bi^S-S 
4Ci*s-C*S). t-*©^j»{cJ:-,-cM«JJi^3n 

[0 0 2 9 ] c ©tijMK#.^ii 3 (omm<omwsi-cu. 50 



tic^t). fi*enfcfigi4T8iJPJ;034{#JW(ci!)(^ai 

[0 03 0] C;©HiraK^SS4©^?^©i{jg*iS-C 

^mSi^WT-Siimtt-fe^ 5 i'fiSJfJnI.J; OfiS^ 
•fe7 5 t- $©iiismffi©^fficc y- Kffi-7-*«Sg 
L. -e© >J " FJiS^^fcttEL/^c*5e.]«ii?g«Sb^JJD^ 

-J" F3S?-t««B©S«*ffiK:«E;^;ii«JSieJMI6*5 

mis©»{i:Bt*sB?f)8j^*>n*<t<!:fecc. m 

[0 03 1 ] cmmK.%i>m5<om<ommmv 
mi!fimsti6mjjw-b7 5 'J pmm&R^\^<Dm 

SI^^J•*^)RI^*^■«-•cgt5J:5{cLfcCi{^:J:0. at) 
«3fe^©:^*^c-fe7 5 i'jSJi5a1,-c$>o-cfcafonfc 

[0 0 3 2 ] c(Diiimicm?>m6(Dmmommijm-c 
m<D\fiwm^fj:n,mmic ?c 4 * -cfe^si^jjiff l tc 

[0033] C©fflB«{Ci^S^7 ©l6M©»jg«ll-C 

B. tflPififiSccaiPJ:0*'C^K:[»i*>or)BK:»2««lii}i: 

tHP. sfiRp. si«ntf>cfflP4sw. ^immn 
twmn t ©pafcci:o=ii2 i«?>:ffip isfap©i«tci^ 

lffiH^-Ki»2?5m^~-Fi?rie^Lfc. tif-^rm 
mEfl^-Ki»2ggB3!j<-Ki©IMl*5. ^^:^*A«^2 

7 5 V 'pnm^hm.hicmmimit^wA (s« 

^) i^c^. 5f>K»mKI^"-Fim2^H*-Fi 
©fflPa^, fiiB^N-;^;Att-fe7 5 ■^i'I0f5D°a©S3CC. 
a*l«3iSns^^-;?7At^^2v 5 i'^Jp°pK©raFS* 

jefn*5afWjJ<- F%ji)a-rSI^Kg»a!55:tE<!:^i:o 
■C. HffiffljK- F©i^K:S:Wfc«HE*5® i i«B>ctBP, 
^2 SI!«l!>CfflP J: "5 A«-fe 7 5 i'^JfJp°D©rtg|5 

6ffla Urgf®^ J: ij «ai U -C < , 

[0034] 

[HJfil^] 0 1 tt. C©HiIS©» 1 *s<i:c;il2©»«© 

©^llltt* 5 -fe 7 5 i' J: i3 S -fe 7 5 f t - 

1 ittt-afgpi 0©ifi{Cia*5'ji*n*f*lK:9(»j#t:f 



ri^^o i^^W14 0mnX4 0nn«ff^l 5mm-e*S. 

©0-C*S. H^^fO. 5mtn©*aEU-7"l 4i^'J-?'l 5?: 
ffl^^te-Sfc-feJl/ 1 6 J; 0 n> -feiKD^^ti 1 . 10 
5ranXl. Srnnr&O. t-^^©«ffia^*S;*c♦i^CitAT 

[0 03 7] 7 5 5'i't-5f©fi^Ot^ffi 

t-5fSP©rtfflJKi(fii||X/-<i'l 9 5CJ: 

1 9©H^Jft?L«fc 0 y - K«2 0 4#s«3nt:(,> 

[0 0 3 8] t^±© J; 5 fjfllfig-C. Att-fe 20 

©«ffi(c»^»fiii^i£)J4j«af#ttITS, ^?LSi©« 
7 5 i'^ff !^Iii^2 - 2 5 2 

9 5o-i{cij^§ti-ci,^.s. cowmxktfmtbx^ 

#?Rfe^?:t-3^^1•^l•S«l OOOcm' CcSsfUrO. 7 

[0 03 9] -fe^S i'd't:-* 1 lttji«TSCiK:J: 
Iz^S-^ft-^fl 1 ©SH©^5l*5ftfi»3 

ifi^. *ftl±g|J©i!>C*WLP4J:»)fijili^Co-CSrt 30 

(C4%±;tii|,. C©i#!Rl,sji^P5J;f3^rt©aa*5 
aALT. t-i^gpi OO-fe^ 5 •:'i't-$ 1 1 *3l3fi 

* t - if 1 1 <Dmm.m.^m^, o ^ci^ 5 o o -mTK-n 

§AT4>, 3BiLfc^^©!ast*iSiacc):c.5.<, 

[0 04 0] c(oi:.^tsMm^^w\<on^xmi§.i 

Ml^©^*^< j;'3^<«iS3-tt^rt©igM*tf 
^. l;/cP)cttaSM©Sa*iiSFI-»/cfel!>CtttlOP4<!: 
*f*l±gp©«ffi*^ttfi$nT*5 0> J;0-;i©h'7 7 40 

[004 1 ] ^mmx<n>mmvu. nu-n (rt = 2 

O-C) . fila6Q®H27 5 !'i't-^f%3fflii^jCCjSiie 

t> 1 8 Q©^*JS■c«S(cifl*ji^■T:AC 1 0 0 v%ji 
nhxmts 1 2 0 ow*i»6tifc, t-d»©^ffiMS« 
3 0 0-350 -c-esj^jftjcti^iii^ag-ciofc. 

Ui bfijaMStt t - ^±ffij: 0 3 5 0 m(omixm 0 

°C (RT= 1 8°C) *^ff6ni^c. 
[0 04 2] 05(3:. 2|ii^S6^©427 5 •?d't-if©ffi 
ta-fiS^ttE-C*^. J|i^BPTC^©t-3f%^ 50 
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«ai(*NTC#14©l:-i?S:«l/ri»*. PTCi^F 
14© t - a y -,^{c J; ») -SSSJ!y±«:» 

ilL)5:l,»fc*^3£Ut:?c^r*S. *fcNTC#140t 
-$r*orfc. *j?»M©i«B?«*sfieffl3nsa^© 
ast* 5 ~ 2 5 'Ogfi©ffiHT* .Sfcefe^ c ©fiffiJS-e 

[0 04 3] mcm>'yh?)-u^ifii^^ii^tim(omn*^ 

jaco/citta. NTC#tt©t-i?-r(3:t-i?©fia 

[0 04 4] H-b^s f i't-5?©tfi;^#tt0 

3l^»PTC!|$ttOt:-3!^:^L. ««NT 
C#tt©fc:-ir5aLrt^So NTCftttWt-i^-C 
». «ISfiiAI^©^«SK*^*t&l'»©-C««t*- 
X&f©ffiffl*sWfiBr*S. 

[ 0 0 4 5 ] :i^^mx\imm:J^='tij^t3^^v 

•fe75fi't-4Hl©|6 
f»fcj:i3)tta*iffitt{tsns. !Rl^ji*P5J:'3aEA-r 
S^MB-b7 5 -^^i'h-if 1 1 ?rjBl-r5^K«MS§ 

*(ciat,»4^S|-Ci!J^t Hi LP 4 J; 0 Smi -7 TUiTl* 

[0 04 6] UTS. *3^JS^©«BI«©i2 7 5 •;'^b 

-i'©«fiiifK:tew5ittiittte?:*-r0-c&So -mu 

cc)tt-r*T>*-T (NH3 ) (DWitrn. mwitiL-^ 
sSK^frsrHzbT^i'T't h (CH, cHo) (omt 

$**Uri,>S, l>f S VffiB 1 8 0 0 0 0 /H r 
c^fr-c*S. cn6©^{l:$*>6^*>SJ:^{c. 

* Att©-fe 7 5 1 "^(Dn^mmik^ < . fig* 
3 0 0~3 5 0-c(ca9:S-rntf. i.^-fti<oii7.^^mt 

xihctmmhtc, 

[0047] 08«, C©mMK#SI^3©^B^®*«g 
^■C*^^Mil©fliiJffift!(BS0-C4.S. **I6«-C«b- 
^^iLt:^^::-:^;Att©•fe^5 y i' i^-H^mi^^tc, 

[0 04 8] :$:«i4 0©l^gl5©t"ifa54 1©TK:7t 
>4 2;6imO{^We.tx-ri^S. */c2|c#4 0©i(STg|5 
«C««P4 3*i3Sl^6nrt,^€.. :7r>4 2{3:h"i? 
§154 lt?S«)6n/c^m*TSI5©«P4 S'^iji^^t 
^5^EI]a:^l6lK|llE-r€,. 

[ 0 0 4 9 ] ^rt©SS*m^ i ^(cm2!i?:Ati€. i , 
t-i»IS4 l©ji«ilS|B#{C7T>4 275S|iIi3j*6&. m 
SfP4 3 J:0£TCc5»cEnc©:^|6j{ciaa^P^*ffit^, a 

b©*i6i*.e,t-:5f*iiat/r. ji«<!;Bji!©*|6lK:S 

rt^HiBIIS^S. mmifi±ifitHty r >4 2 

■I*. 0^ii>tii9c*tHl/PJ;'Jfilil*iUl-Ci*8^-cgrt 

(ommm\ muiji&r-rtumzfy t > 4 2 *j|if£ 
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[005 0] ^<m, m.ics.riphMmimmm 

[0 0 5 1] -^xic, cmmicmmA(DmM-c3bm 
[ 0 0 5 2 ] s 9 mmmismc^ o > y - ks-t-*^ 
5 i' b - $ 1 7 i-jf (:^mmm-ca s lo 

i C) ©^^:^*At^^^^5 ■:;i'lgf$fnl 7 (02ilBl« 

ofc©) -c*<3. -eo±TffiK:«^Sffi3 0*i#«}^ 

m^-^v(ommvf. mm. cvd. 

^)lB«ffi3 0Ott»ib-C«^ii^cT;l'5-'?A4fflC^ 
^Snfcfc©-C. «^S|5»{CEje3 2*5ja-9t:i,»S. 

[ 0 0 5 3 ] la 1 0 B, :^mmm<D$kmi;mmm-r?> 

S^5 0(CJ;0^4Lfcflffm©«Mx^JU+'-(i. ^ 

«Ii^l:o■c!i-^->5 2 5feS{ca«gsn/c5^?7-5 3--i 

fi^StlS. ?y^5 3©^ffi(CB^«gPl!ti©?tf)* 
W^tcibiCM^S 5 4 n-Cl^S. xTi' >J > 5^ 
5 5«Sl!tl^^5 i4T:^{cgio5R0> g^-^-^-s 3*s«^ 

^[^Kf'PMSn. m«2 0~4 0kHzK:ia3£3<l 

S. i27 5-^i7t-dflBJi«)4«I±-r5<t^K:. ?c5E 30 

[0054] 01 1 (A) . (B)\tmmm-cm^^ 

7i^iE©9^"y7-Sja©l£^»filia-C**. IHIH (A) ti 

^«r©t^!!S4au> 1^0 (B) m^mm^mb 

[0 0 5 5 ] 1 (A) ©J;^{C, ^mSffi 

3 0 ±Kigs$ y - 3 1 ^^53 
cfc 0 »»nE^§wfct^j^g«c * ^ . c c •cKfgig^is 5 

0(cj;f3«JSigfllii;!)5? >:'7-5 3JC«j^§nSi, 40 

7-5 3 B^tp^En© J: 5 {c*¥:^r&iccsi«iT y - f 

ffi^- 3 1 tJ ? v 7-5 3 J: 0 JHIIi?:SW> *^o^J*a 5 4 
ifii>?>fclt>. 9^'^^5 3iy-Fj!9^3 1i©raK»0 
4^D*Ci^c<> ?^--;7-5 3iPii;ja?ig»iJiiH-cii 
lil-r^.. -:fr^M«ffi3 0B-fe^5 "^i'h-^fl*J^5 

ffiS 0 i V-Vm-S 1 i{*«ftl!Bal^^*s3S{i?!l!5:aS-C 

8i!n^5ci{c%*. -e©*g«> s«ffi©Mft!^*jj:cif 
i l^i^«:»«iiec J: SSniRtc m» 
i^ntfcii). mi^-CMi 1(B) ©J:^«:^*site3 so 
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ny - KJS^3 1 ifi^mmms o Kss^sti*. ijUi© 

J: 5 & ^ >i< '7 h 69^4-^* S l »B^jS(c«i-r. 
[ 0 0 5 6 ] EI 1 2 B#)S«iOjRi»©3tt»{c J: SS^ 
t«!80«»|g*-C*4. C©g«<fc *} KW*J 1 0 0 5 f 

[0 05 7] ±a© J; 5 fc^mffi©^ffi©K{bW:05^ 
ri>iy^-ch^. cnB^«M^S©^8l«^^i^-'^+"■-«i 
©*W*LI,>. Seo-C^Sffi©#«*ftiLrt3:. S 

[0 05 8] CO|i!ji#^«. ^^^;^7Att^2 7 5 

©^ffij^iKccjtifti&^fcif i>\.>\tmk<o 

[0059] 01 3«. C©tmiH(C<^-5»5. ^6©|6 

w©jiifit>>i-c* ^^■m^mmri>mi ©»b>^©«js 

[0 06 0] a^v^i7nia?£*iiP6 0tt. -e©*?«g|! 
(HiP{^ia) ^i^<^^©v^>7oig?4ji*frsj)n^7 

- > 6 1 i , *lffia5©it:^ft42 7 5 !7m^n 6 ©f^gP 
*.f,^t-€.^M©SPail^%tf ^l£*l^/->6 2 i 

Lr)«;xn>'<r7 stcjcoai^v-f i-aiSfg^tHe o 
2-cie*i*i27 5 5'fiSjBn'&6©rtajfci6*Lfcii«*i 

9fffi3tiT*a»3n4. tg*|l:/->6 2{ctt^omi 
i(ill>);ttin6 3, l|2il!(ill!^mD6 4, gFMD6 5. H 
l«ffl>P-F8 6. ^21gffl5j^-F6 7*Si8W6n. 

[0 06 1 ] 01 cowmm^m^ . »6©^ 

■^tlJ^-CDWlW-^'y 5 i')Sff5fp'^©aX0#WIJiB^S 
-C*0. 01 6ttllg«%70-CAS. 
[0 06 2] ?^«S4^€,'H#ia:^^*^^7 5 v l'fSffJp°p6 

B^ma*^©;*:*c^s i c mt^) ti-^huv)^ 
*•^*-t'F«^sp*5^^-*AWc)^£oTus^>©5rfflt,^^. ^ 

MI!{;?7^^•-7 I i7 2B±TfCj|AS€.3©?S!©Jf5«-C 
& L > UHW^ V 5 i'fiSJgfp 6 <D&R13^ 

[0 06 3] ffi*tt*>'<-73. 74, 7 5. 7 6B. 

it:frit42 7s-^i'fi5cjea©±ffi. tE^mm 

i'njK42aLW»L(c< t,>f^7n>lR©«fli4Mi^ 
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[0 064] f ^n^fflOI^il/riSS^cA* 

[0 0 6 5 ] i::^ft-fe5 5 -^^ i7^jf5p°p6 *i£j»$-t+* i 
^j6jiiKvw'i'ciig|g«*p6 0rtccfii?>jA*ti 

fc. ^«*^^•-7 1 i7 2teJ;0'ffi*tt*>'^'"7 3- 
7 6©HC^©cf3CD3>-^T7 8±(C-fe2> M/^L/Tv lo 

[0066] Sfcit*f*-fe^ 5 i^JSJI^D^e ©i1-g|fflB 
^14*/'<-7 3~7 6-Cffl*Dnrt>SO-C. Jiltl^fiJE 

•tt-S. 20 
[0 0 6 7 ] SI 4«, m7©^iB©^^-C*^|!{jfi 

ms (iti^v-r^njgi£«^) ©5g|5©siii§0r*^. 

[0 0 6 8 ] C©«a«> ^>^;(7At<iOiS:»«:-fe-7 5 
i'^Ji5fa©F^g|5{Ci«aOfc^Jt%JS< fcUXDtO-Vib 
lli«iiiKv^i7ni^«^6 0©J)Dl»y">6 1% 

fn6*^, |gj!iV->6 2=&^E|]©:^[6l («S©tiiP) ^ 

0 ©S^SPKttcfi-ilx J: 0 611 1 ««ili!Ji:fflP 6 3.^1 
?g|SJsK-F6 6. mmnes. l|2ffiB!;J<-K6 7. m 30 

2ijiii!5i:ap6 4*5i9:w?>n. miffiHsP-FeeiH 

2SSB5!j^-F8 7<!:Ofai{cSfaa6 8*Sfl5^3nS. » 

1 F 6 6 . »2?!i5EB'j<- K 6 7 Bjt:^flt42^ 5 

*"K©r^ii{i. 'Mmb-cmmsnx < imyjw-b^ i 

i^Co-Ct^^.CiJ:'?, K©^1-ffli|Kg;l:fP,nfc 

^©i^>05i[*f*i2 ^ 5 i'mmsioiH^inm^^u 40 

[0 06 9] C©ct^K:b-Cjt*ft42 9 5 •>i'fiEJ^°c,© 
rtS|5K?iaLfcllSt%?i8MWK:gfffi-rS<!:i«>K:. ftSP 

-5 c i *s-c * 5 . 

[0070] 

[^^<onm] fe<±© J: 5 {C. C ©tHKK^i^ 1 ©n 
B^KJrntf. lg]^«©t"3fS|5{C3»attM::-*At^42 5 

;*c*iccttALT. ^Rtg:^©r&i±*0SiifcK> b- 
^'©ag?:fiC^ttS|-CSit-C#l,fc&^fiHt(!iSlffiB{t 50 
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tcj: •5Wffi:^"C*«3 ft*se.i«M^*ft©/J«%EI^ c 
tifiVift. »2©^MK:J;ti«t-^f%«^rS^N::. 

* At^Hz 5 5 9mm^i\Mmmi> c i k j: 

. ti:^ Lfc«fflK;*C«©«^Jil»tti^*Jilt3 it* C 

iiiti, SM«©rtgBKSE^?S$iJWKTSI5P*^6i»»;* 
aiSit'S/ci&©7T>?:g:C:f/cCi(Cj:ip> ^tS©BP 

hctifi-cmc. »4©iiB^jCcfcn{f. iiM«©»ffi* 
{cte(,»-c«>S^SI5©ffita^{l:*sSi|-e*SiiiDl.M^j-fe7 

B. BfflHiOiSje^atCfcl^-C. |*lS|J*I^^:^*A1«ji-C 
*Sit*^*H2^ 5 i'fi!9^D°n©v-f e/ojgMWtc J;*fe 

a^ft-fe 7 5-;. J'^fnJI-Jinoji^gSCi: j: ^ 7 

i'RSjf5n°D©rta5(c?iiabri^.siia4ifta-cs< SIS 
ra©i'^7 5'^ms©^*=£fei?s±-rs 

y^-*Al^©i::fr^*■fe7 5 'j^m&immictifi 

[02] |iIII»55««:®ffl3tl-Cl»S-fe7 5-:'d't-3r© 

[03] m^mmfD-b^y i y ^h-iticmmitixi.^i 
/^^*Af^■fe^ 5 y i'fi!g&B°B©''^^*Aflijg©0-r4) 

[04] IM«]5J«©-fe 5 5 -7 1 - if©«e^©ttffi4^ 

[05] mmmmD^=7 5 t - $©ffi!n:-fia#tt 

[06] I^«^li©-fe7 5 ■;'l't-3?©ffl;^!fttt0-CS> 
■5. 

[07] nmmmnm.ti^mrmxhh, 

[08] C©ffiR(CC«5»3©»?§®IIJg^-C*SiiM 

[09] c<Ddm<c%i,mA<o^^<D^m-chmm 

©i1-««4m0-c*4. 

[010] mmmmmmtm-cA^. 



30 



40 
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[011] mmmvmi.>tcm.<o9v:^mmiz 
mmm-c$,6, mm (a) ««^iir©wi%«rH-c* 
0. inE (B) BS^f*©«ai%^-rHT*s. 

[HI 2 ] ^Sffi©J8W©jtt,HciSS^t^©iiSK 

[013] C©fflgB«c#^l|5 , l|6©^??©^JfelNT? 

mi 6] m^miij^^-'tmm.ittj^^-m.ui^-^ 
mn] v^oBmrnmrnmomoims-t^ib 
mi 8] m<Dmtmic^i>mm>y^=-i}AiR^ 
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<±8I5P) 

5-!Ri>ji*p (rasp) 

1,11 --fe^S "-'i't-:Sf 

12.30 -^mnm 

13. 31-';- Kffi^- 

1 7 -Mj;.;<7A«H2 5 5 i'^ff^fn 

4 3-«P (TSRP) 

42-7t> 

6 3 -» 1 ^liJcfflP 

6 5 -efap 

6 6-»lffiHsi?-K 
6 7-il2ajH!j<-K 

6 8 -SPJUg 

7 1. 7 1 -^WH*^-?- 

73. 74. 75. 7 6-«*tt*'-5- 
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1 
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